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(54) Recording apparatus 

(57) The present invention provides a recording 
apparatus in which the recording and conveyance of a 
recording medium can be effected regardless of a kind 
of recording medium such as a single sheet or a contin- 
uous sheet, in a condition that a cover of the apparatus 
is opened and electrical stability (grounding and the 
like) of elements driven in synchronous with the opening 
movement of the cover can be ensured in the condition 
that the cover is opened. 

To achieve this, the recording apparatus includes 
first and second auxiliary discharge means urged 
against first and second discharge means at a first posi- 
tion, and a second position where the first auxiliary dis- 
charge means is substantially urged against the second 
discharge means. In both the first and second positions, 
electrical connection between a metal frame and a hold- 
ing means for holding the first and second auxiliary dis- 
charge means can be ensured. 



FIG. 1 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a recording appa- 
ratus for recording an image by discharging ink from a 
recording means onto a recording medium. 

Related Background Art 

In recording apparatuses having printer, copier 
and/or facsimile functions or in recording apparatuses 
used as an output device for a work station or a com- 
posite equipment including a computer, a word proces- 
sor and the like, an image is recorded on a recording 
medium such as a sheet or a thin plastic film (for exam- 
ple, an OHP sheet) in response to image information. 
The recording apparatuses are divided into an ink jet 
recording apparatus, a wire dot recording apparatus, a 
heat-sensitive recording apparatus, a heat transfer 
recording apparatus and a laser beam recording appa- 
ratus, in accordance with a recording fashion of a 
recording means. 

Among these recording apparatuses, the ink jet 
recording apparatus is designed so that the recording is 
effected by discharging ink from a recording means 
(recording head) onto a recording medium and has 
advantages that the recording means can easily be 
made compact, that a finer image can be recorded at a 
high speed, that the image can be recorded on a plain 
sheet without any specific treatment, that a running cost 
is inexpensive, that noise can be extremely reduced 
because of non-impact recording, and that a color 
image can easily be formed by using different color inks. 
Among the ink jet recording apparatus, a recording 
apparatus of line type having a line type recording head 
in which a plurality of ink discharge openings are dis- 
posed along a width-wise direction of the recording 
medium permits further high speed recording. 

Particularly, in an ink jet recording means (record- 
ing head) for discharging the ink by utilizing energy, 
since the high density liquid passage arrangement (ink 
discharge opening arrangement) can easily be 
achieved by forming electro-thermal converter disposed 
on a substrate, electrodes, liquid passage walls and a 
top plate by semi-conductor manufacturing process 
such as etching, deposition, spattering and the like, fur- 
ther compactness of the recording means can be 
expected. 

Now, a main construction of the above-mentioned 
ink jet recording apparatus will be explained with refer- 
ence to Fig. 10. A recording medium (not shown) is 
pinched between a convey roller (convey means) 105 
and a feed roller 106 and is conveyed by these rollers. 
When the recording medium reaches a recording posi- 
tion, in response to a signal emitted from a head car- 
tridge (recording means) 101 situated at the recording 
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position, ink is discharged from the head cartridge, 
thereby effecting the recording. Then, the recording 
medium is further conveyed by a pair of feed rollers 1 10, 
1 1 1 and then is discharged out of the apparatus by a 

5 pair of discharge rollers 112, 113 disposed at a down- 
stream side of the pair of feed rollers 110, 111 in a 
recording medium conveying direction. 

In the above-mentioned conventional ink jet record- 
ing apparatus, the pair of feed rollers comprise a feed 

w roller (first discharge means) 1 10 and spurs (first auxil- 
iary discharge means) 1 1 1 urged against the feed roller 

1 10, and the pair of discharge rollers comprise a sheet 
discharge roller (second discharge means) 112 and 
spurs (second auxiliary discharge means) 113 urged 

15 against the sheet discharge roller 112, and the spurs 

111, 113 are disposed on a cover 115 which can be 
opened and closed with respect to a body of the appa- 
ratus. Each spur is a wheel provided at its periphery 
with a plurality projections each having a sharp tip end 

20 so that the recording medium can be discharged (or 
conveyed) by one or more projections (with very small 
contact area). 

In the above-mentioned apparatus, when the head 
cartridge 101 is exchanged to a new one due to con- 

25 sumption of ink, the cover 1 1 5 is opened by pivoting the 
cover in an anti -clockwise direction as shown in Fig. 11, 
thereby permitting the exchange of the head cartridge 
101 . If the cover 1 15 is opened by pivoting the cover in 
a clockwise direction in Fig. 1 1 , the spurs 1 1 1 with inter- 

30 fere with the head cartridge 101 . Further, in the above- 
mentioned apparatus, a panel set substrate 120 on 
which an LCD 121 is disposed is secured at a left por- 
tion (Fig. 1 1) of the apparatus. Accordingly, an operator 
is in a left side of the recording apparatus. 

35 In the above-mentioned relation, when the cover 
1 15 is opened as shown in Fig. 1 1, the head cartridge 
must be exchanged across the opened cover 115. Fur- 
ther, when the panel operation is effected in order to 
shift the head cartridge 101 to an appropriate position to 

40 facilitate the exchange of the head cartridge, since the 
head cartridge 101 is concealed by the cover 115, the 
operation is hard to be effected. 

Further, when the head cartridge 101 is exchanged 
after the cover 1 15 is dismounted from the apparatus, if 

45 the spurs 111, 1 13 are subjected to an external force, 
the water repelling ability of the spurs 111, 113 will be 
reduced, with the result that the ink adhered to the spurs 
is re-transferred to the recording medium, thereby dete- 
riorating the recording quality. 

so In the above-mentioned conventional technique, if 
the cover 115 is opened while the recording is being 
effected, since the urging force of the spurs 1 1 1 acting 
on the platen is released, the recording medium will be 
stopped at a downstream side of the convey roller 105. 

55 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide a 
recording apparatus in which the recording and convey- 
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ance of a recording medium can be effected even in a 
condition that a cover is opened with respect to a body 
of the recording apparatus, regardless of the kind of 
recording medium (for example, a single recording 
sheet or a continuous recording web). 5 

A second object of the present invention is to pro- 
vide a recording apparatus in which, in a condition that 
a cover is opened with respect to a body of the record- 
ing apparatus, electric stability (grounding and the like) 
of elements moved in synchronous with the opening 10 
movement of the cover can be ensured. 

To achieve the above first object of the present 
invention, according to the present invention, there is 
provided a recording apparatus which comprises a 
recording means for effecting the recording regarding a 15 
recording medium, a convey means for conveying the 
recording medium, a first discharge means disposed in 
the vicinity of the recording means at a downstream 
side of the recording means in a recording medium con- 
veying direction, a second discharge means at a down- 20 
stream side of the first discharge means in the recording 
medium conveying direction, and first and second auxil- 
iary discharge means urged against the first and sec- 
ond discharge means, respectively, at a first position. It 
further comprises a second position where the second 25 
discharge means and the first auxiliary discharge 
means are urged against each other. 

The recording apparatus having the above-men- 
tioned arrangement may comprise a guide member for 
shifting the first auxiliary discharge means from the first 30 
position to the second position in a direction substan- 
tially parallel to the recording medium conveying direc- 
tion. The first and second auxiliary discharge means 
may include urging force applying means for urging the 
first and second auxiliary discharge means against the 35 
first and second discharge means, independently, and 
the recording means may be of type wherein the record- 
ing regarding the recording medium is effected by dis- 
charging ink. 

Further, in the recording apparatus wherein the 40 
recording is effected by discharging ink, the first and 
second auxiliary discharge means may comprise rotary 
members, respectively, and may include corresponding 
cleaning means independently, and the recording 
means may include electro-thermal converter for gener- 45 
ating thermal energy causing film boiling in the ink as an 
element for generating energy utilized to discharge the 
ink. 

The present invention further provides a recording 
apparatus which comprises a recording means for 50 
effecting the recording regarding a recording medium, a 
convey means for conveying the recording medium, a 
first discharge means disposed in the vicinity of the 
recording means at a downstream side of the recording 
means in a recording medium conveying direction, a 55 
second discharge means at a downstream side of the 
first discharge means in the recording medium convey- 
ing direction, first and second auxiliary discharge 
means urged against the first and second discharge 



means, respectively, at a first position, a second posi- 
tion where the second discharge means and the first 
auxiliary discharge means are urged against each 
other, and a guide member for shifting the first auxiliary 
discharge means from the first position to the second 
position in a direction substantially parallel to the 
recording medium conveying direction. It further com- 
prises a cover supported by the recording apparatus for 
an opening/closing movement with respect to the 
recording apparatus, and a holding means adapted to 
rotatably hold the first and second auxiliary discharge 
means and operated in synchronous with the cover. 

In this recording apparatus, the first and second 
auxiliary discharge means may include urging force 
applying means for urging the first and second auxiliary 
discharge means against the first and second discharge 
means, independently and the recording means may be 
of type wherein the recording regarding the recording 
medium is effected by discharging ink. 

Further, in the recording apparatus wherein the 
recording is effected by discharging ink, the first and 
second auxiliary discharge means may comprise rotary 
members, respectively, and may include corresponding 
cleaning means independently, and the recording 
means may include electro-thermal converter for gener- 
ating thermal energy causing film boiling in the ink as an 
element for generating energy utilized to discharge the 
ink. 

To achieve the above second object of the present 
invention, according to the present invention,, there is 
provided a recording apparatus which comprises a 
recording means for effecting the recording regarding a 
recording medium, a convey means for conveying the 
recording medium, a first discharge means disposed in 
the vicinity of the recording means at a downstream 
side of the recording means in a recording medium con- 
veying direction, a second discharge means at a down- 
stream side of the first discharge means in the recording 
medium conveying direction, first and second auxiliary 
discharge means urged against the first and second dis- 
charge means, respectively, at a first position, a second 
position where the second discharge means and the 
first auxiliary discharge means are urged against each 
other, a guide member for shifting the first auxiliary dis- 
charge means from the first position to the second posi- 
tion in a direction substantially parallel to the recording 
medium conveying direction, a cover supported by the 
recording apparatus for an opening/closing movement 
with respect to the recording apparatus, and a holding 
means adapted to rotatabiy hold the first and second 
auxiliary discharge means and operated in synchro- 
nous with the cover. It further comprising a metal frame 
on which the first and second discharge means and the 
convey means are rested, and wherein the holding 
means and the metal frame are electrically connected to 
each other through the guide member both in the first 
and second positions. 

In this recording apparatus, the first and second 
auxiliary discharge means may include urging force 
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applying means for urging the first and second auxiliary 
discharge means against the first and second discharge 
means, independently, and the recording means may 
be of type wherein the recording regarding the record- 
ing medium is effected by discharging ink. 5 

Further, in the recording apparatus wherein the 
recording is effected by discharging ink, the first and 
second auxiliary discharge means may comprise rotary 
members, respectively, and may include corresponding 
cleaning means independently, and the recording w 
means may include electro-thermal converter for gener- 
ating thermal energy causing film boiling in the ink as an 
element for generating energy utilized to discharge the 

In the present invention for achieving the above first 15 
object, since the second discharge means and the first 
auxiliary discharge means are substantially urged 
against each other at the second position, when the 
condition that the cover is opened is assumed to the 
second position, also in the condition that the cover is so 
opened, the recording medium can be conveyed by the 
second discharge means and the first auxiliary dis- 
charge means, regardless of the kind of the recording 
medium. By providing the guide member for shifting the 
first auxiliary discharge means from the first position to 25 
the second position in the direction substantially parallel 
to the recording medium conveying direction, even 
when the cover is opened, a bad influence is not 
affected upon the conveyance of the recording medium 
thereby obtaining the good recording result. ' 30 

Further, by providing the holding means adapted to 
rotatably hold the first and second auxiliary discharge 
means and operated in synchronous with the cover piv-' 
otally supported by the recording apparatus, when the 
cover is opened, since the second position is obtained 35 
by the holding means in synchronous with the cover the 
operability is improved. In addition, in the present inven- 
tion for achieving the above second object, since the 
metal frame on which the first and second discharge 
means and the convey means are rested is provided 40 
and the holding means and the metal frame are electri- 
cally connected to each other through the guide mem- 
ber both in the first and second positions, even when the 
cover is opened, the electrical stability of the holding 
means driven in synchronous with the opening move- 45 
ment of the cover can be ensured. 

In addition, since the urging force applying means 
for urging the first and second auxiliary discharge 
means against the first and second discharge means 
independently, are provided, the first and second auxil- so 
lary discharge means can surely convey the recording 
medium in the first and second positions. 

Further, since the first and second auxiliary dis- 
charge means comprise rotary members, respectively, 
and are cleaned by the corresponding cleaning means 55 
independently, even when the recording means effects 
the recording by discharging the ink toward the record- 
ing medium, the ink is not re-transferred to the recording 
medium, thereby preventing the deterioration of the 



recording quality. In addition, since the recording means 
includes the electro-thermal converter for generating 
the thermal energy causing the film boiling in the ink as 
the element for generating energy utilized to discharge 
the ink, the discharging of the ink toward the recording 
med IU m is performed effectively, thereby obtaining a 
good recording result. 

BRIEF DEvSCRIPTIOM OF THE DRAWjNQS 

Fig. 1 is a perspective view of an ink jet recording 
apparatus as a recording apparatus according to a 
preferred embodiment of the present invention ; 
Fig. 2 is a perspective view of an automatic sheet 
supply unit mounted to the ink jet recording appara- 
tus of Fig. 1; 

Fig. 3 is a sectional view showing a condition that 
the automatic sheet supply unit of Fig. 2 is mounted 
to the ink jet recording apparatus of Fig. 1 ; 
Fig. 4 is a sectional view of a spur portion shown in 
Fig. 3; 

Fig. 5 is an explanatory view showing a relation 
between a spur unit and a guide member; 
Fig. 6 is an explanatory view showing a front posi- 
tion of Figs. 4 and 5; 

Fig. 7 is a perspective view showing a condition that 
a spur cover of the ink jet recording apparatus of 
Fig. 1 is fully opened; 

Fig. 8 is a sectional view showing a spur portion of 
Fig. 7 in detail; 

Fig. 9 is an explanatory view showing a relation 
between a spur unit and a guide member; 
Fig. 10 is a sectional view of a conventional ink jet 
recording apparatus; and 

Fig. 1 1 is a sectional view showing a condition that 
a cover of the ink jet recording apparatus of Fig. 10 
is opened by a certain angle. 

DETAILED DFSCRIPTIOM OP PREFERRFn fmrhh. 
IMENTS " — 



The present invention will now be explained in con- 
nection with a preferred embodiment thereof will refer- 
ence to the accompanying drawings. 

The recording apparatus according to the preferred 
embodiment is an ink jet recording apparatus in which 
the recording is effected by discharging ink from a 
recording means. In the ink jet recording apparatus 1 
single sheet (referred to as "cut sheet" hereinafter) such 
as a plain sheet and a post card, or a continuous sheet 
such as a fan-fold sheet can be used as a recording 
medium. 

Now, a main construction of the ink jet recording 
apparatus 1 will be explained with reference to Fig 3 
The ink jet recording apparatus includes an ink jet head 
(recording means) 20 for effecting the recording by dis- 
charging ink toward the recording medium, a convey 
roller (convey means) 10 for conveying the recording 
medium, a gap roller (first discharge means) 13 dis- 
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posed in the vicinity of and a downstream side of the ink 
jet head 20 in a recording medium conveying direction, 
a discharge roller (second discharge means) 14 dis- 
posed a downstream side of the gap roller 13 in the 
recording medium conveying direction, spurs as rotary 5 
members (first and second auxiliary discharge means) 
13a, 14a urged against the gap roller 13 and the dis- 
charge roller 14 at a first position, respectively, a spur 
cover 50 as a cover supported by the apparatus for an 
opening/closing movement, and a body frame (metal w 
frame) 2 on which the gap roller 13, discharge roller 14 
and convey roller 10 are rested. 

Each spur is a wheel provided at its periphery with 
a plurality projections each having a sharp tip end so 
that the recording medium can be discharged (or con- is 
veyed) by one or more projections (with very small con- 
tact area). In the first position, the spur cover 50 is 
closed as shown. 

The ink jet head 20 includes electro-thermal con- 
verters for generating the thermal energy causing the 20 
film boiling in the ink as elements for generating energy 
utilized to discharge the ink. With this arrangement, the 
discharging of the ink toward the recording medium is 
performed effectively, thereby obtaining a good record- 
ing result. 25 

On the other hand, as can be seen from Figs. 2 and 
3, an ASF (automatic sheet feeder) can be constituted 
by two bins 30a, 30b. With this arrangement, the cut 
sheets having different sizes can be set simultaneously 
so that a desired cut sheet can be used by selection of 30 
an operator. The bins 30a, 30b have same sheet supply 
mechanisms. That is to say, a plurality of cut sheets (not 
shown in Fig. 3) stacked on urging plates 31a, 31b are 
urged toward pick-up rollers 33a, 33b by means of coil 
springs 32a, 32b. In response to a sheet supply com- 35 
mand, the cut sheets are separated and supplied one 
by one by the rotating pick-up roller 33a or 33b. 

In Fig. 3, in the case where the cut sheet is used, 
when a release lever 37 (Fig. 1) is set in a cut sheet 
selection condition, a pinch roller 11 held by a pinch 40 
roller holder 5 is urged against the convey roller 10 by a 
coil-shaped pinch roller spring 65. Similarly, an auxiliary 
roller 16 held by the pinch roller holder 5 for up-and- 
down movement is urged against the convey roller 10 by 
a plate-shaped auxiliary roller spring 68 provided on the 45 
pinch roller holder 5. As a result, the cut sheet supplied 
from the ASF is conveyed toward a recording position 
by rotation of the convey roller 10 along a convey path 
formed around the convey roller. 

In the recording position, a needle roller 12 is held so 
by a needle roller holder 63 and is urged against the 
convey roller 10 by a plate-shaped needle roller spring 
66. In this case, the needle roller spring 66 is flexed by 
a projection 61c formed on a release shaft 61 to provide, 
an urging force generated by an elastic spring force 55 
around a flexed point 66a. The cut sheet is further sub- 
jected to a conveying force, so that the cut sheet is con- 
veyed between the ink jet head 20 and a platen 24. The 
conveyance of the cut sheet is effected intermittently at 



every scan of the ink jet head 20, and a convey amount 
corresponds to an arrangement length of a plurality of 
ink discharge openings in the cut sheet conveying direc- 
tion. 

The recording is effected by the conveyance of the 
cut sheet per scan of the head and the ink discharge 
from the head between the successive conveyances. 
The cut sheet on which the recording was effected is 
conveyed upwardly in the apparatus by means of the 
gap roller 13 and discharge roller 14 (and the spurs 13a, 
14a urged against these rollers) and then is discharged 
by the spurs 14a. 

A spur unit 25 is attached to a spur frame 27 via a 
spur holder 26 for rotatably holding the spurs 13a, 14a. 
The spur unit 25 is provided with discrete rotatable 
cleaners (cleaning means) 13b, 14b for removing ink 
adhered to the spurs 13a, 14a, respectively. With this 
arrangement, since the spurs 13a, 14a are cleaned, the 
ink is prevented from being re-transferred to the spurs, 
thereby preventing the deterioration of the recording 
quality. Further, the spurs 13a, 14a are biased toward 
the gap roller 13 and the discharge roller 14, respec- 
tively, by means of discrete springs (urging force apply- 
ing means). As a result, the cut sheet can be conveyed 
positively. 

In a condition shown in Fig. 5, the position of the 
spur unit 25 is fixed by a frame cap 28 attached to the 
spur frame 27 in such a manner that a boss 28a of the 
cap is guided by a guide groove 40a of a guide member 
and a cover portion 28c abuts against a boss 40c of the 
guide member 40. 

The guide member 40 is provided with an earth 
plate 41 for providing a biasing force directing toward a 
direction shown by the arrow A in Fig. 6. A contact piece 
41a of the earth plate 41 is urged against the boss 28a 
of the frame cap 28 by the biasing force, and a contact 
piece 41b of the earth plate 41 is contacted with the 
body frame 2. That is to say, by forming the body frame 
2, spur frame 27, frame cap 28 and earth plate 41 from 
high conductive material (for example, metal), static 
electricity generated in the sheet convey system can be 
removed. 

Since the spur cover 50 is connected to the boss 
28b of the frame cap 28 shown in Fig. 5, the spur unit 25 
is shifted in synchronous with the opening/closing 
movement of the spur cover 50. The shifting movement 
of the spur unit is regulated by the guide groove 40a of 
the guide member 40 and the boss 28a of the frame cap 
28. In Figs. 7 to 9, when the spur cover 50 is fully 
opened, the spur unit 25 is shifted along the guide 
groove 40a of the guide member 40 to reach a second 
position (Fig. 8) where the spurs 13a of the spur unit 25 
are urged against the discharge roller 14, thereby pro- 
viding the conveying force. Accordingly, even in the con- 
dition that the spur cover 50 is fully opened, the 
conveyance of the recording medium (cut sheet or con- 
tinuous sheet) and the recording to the recording 
medium can be effected. 

In this way, since the spur unit 25 is brought to the 
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second position in synchronous with the spur cover 50. 
the operability can be improved. 

Further, as shown in Figs. 5 and 9, the guide groove 
40a of the guide member 40 for guiding the spur unit 25 
extends in a direction substantially parallel with the 
recording medium conveying direction. As a result, even 
when the spur cover 50 is fully opened during the 
recording operation, a bad influence is not affected 
upon the conveyance of the recording medium, thereby 
obtaining the good recording result. On the other hand, 
the boss 28a of the frame cap 28 is contacted with 
another earth plate 41b so that the static electricity can 
be removed, similar to the closed condition (first posi- 
tion) of the spur cover 50. 

Incidentally, in the illustrated embodiment, while an 
example that the recording means discharges the ink 
was explained, the recording means is not limited to the 
ink jet recording means, but, a wire dot recording 
means, a heat-sensitive recording means, a heat-trans- 
fer recording means or a laser beam recording means 
may be used. 

As mentioned above, according to the present 
invention, since the first auxiliary discharge means is 
urged against the second discharge means at the sec- 
ond position, when the condition that the cover is 
opened is assumed to the second position, also in the 
condition that the cover is opened, the recording 
medium can be conveyed by the second discharge 
means and the first auxiliary discharge means, regard- 
less of the kind of the recording medium. By providing 
the guide member for shifting the first auxiliary dis- 
charge means from the first position to the second posi- 
tion in the direction substantially parallel to the 
recording medium conveying direction, even when the 
cover is opened, a bad influence is not affected upon 
the conveyance of the recording medium, thereby 
obtaining the good recording result. 

Further, by providing the holding means adapted to 
rotatably hold the first and second auxiliary discharge 
means and operated in synchronous with the cover piv- 
otally supported by the recording apparatus, when the 
cover is opened, since the second position is obtained 
by the holding means in synchronous with the cover, the 
operability is improved. In addition, since the metal 
frame on which the first and second discharge means 
and the convey means are rested is provided, and the 
holding means and the metal frame are electrically con- 
nected to each other through the guide member both in 
the first and second positions, even when the cover is 
opened, the electrical stability of the holding means 
driven in synchronous with the opening movement of 
the cover can be ensured. 

In addition, since the urging force applying means 
for urging the first and second auxiliary discharge 
means against the first and second discharge means, 
independently, are provided, the first and second auxil- 
iary discharge means can surely convey the recording 
medium in the first and second positions. 

Further, since the first and second auxiliary dis- 



charge means comprise rotary members, respectively, 
and are cleaned by the corresponding cleaning means 
independently, even when the recording means effects 
the recording by discharging the ink toward the record- 

5 ing medium, the ink is not re-transferred to the recording 
medium, thereby preventing the deterioration of the 
recording quality. In addition, since the recording means 
includes the electro-thermal converter for generating 
the thermal energy causing the film boiling in the ink as 

w the element for generating energy utilized to discharge 
the ink, the discharging of the ink toward the recording 
medium is performed effectively, thereby obtaining a 
good recording result. 

The present invention provides a recording appara- 

75 tus in which the recording and conveyance of a record- 
ing medium can be effected regardless of a kind of 
recording medium such as a single sheet or a continu- 
ous sheet, in a condition that a cover of the apparatus is 
opened and electrical stability (grounding and the like) 

20 of elements driven in synchronous with the opening 
movement of the cover can be ensured in the condition 
that the cover is opened. 

To achieve this, the recording apparatus includes 
first and second auxiliary discharge means urged 

25 against first and second discharge means at a first posi- 
tion, and a second position where the first auxiliary dis- 
charge means is substantially urged against the second 
discharge means. In both the first and second positions, 
electrical connection between a metal frame and a hold- 

30 ing means for holding the first and second auxiliary dis- 
charge means can be ensured. 

Claims 

35 1. A recording apparatus comprising: 



a recording means for effecting a recording to a 
recording medium; 

a convey means for conveying the recording 
medium; 

a first discharge means disposed downstream 
of said recording means in a recording medium 
conveying direction adjacent thereto; 
a second discharge means disposed down- 
stream of said first discharge means in the 
recording medium conveying direction; and 
first auxiliary discharge means and second 
auxiliary discharge means urged against said 
first discharge means and second discharge 
means, respectively, at a first position; 

characterized by that at a second posi- 
tion said second discharge means and said 
first auxiliary discharge means are substan- 
tially urged against each other. 



40 
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2. A recording apparatus according to claim 1 , further 
comprising a guide member for shifting said first 
auxiliary discharge means from the first position to 
the second position in a direction substantially par- 
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allel to the recording medium conveying direction. 

3. A recording apparatus according to claim 2, 
wherein each of said first and second auxiliary dis- 
charge means includes a urging force applying 
means to be urged against said first and second 
discharge means, independently. 

4. A recording apparatus according to claim one of 1 , 
2 and 3, wherein said recording means is of type in 
which the recording to the recording medium is 
effected by discharging an ink. 

5. A recording apparatus according to claim 4, 
wherein each of said first and second auxiliary dis- 
charge means comprises a rotary member, respec- 
tively, and include corresponding cleaning means 
independently. 

6. A recording apparatus according to claim 4, 
wherein said recording means includes an electro- 
thermal converter for generating a thermal energy 
causing film boiling in the ink, as an element for 
generating energy utilized to discharge the ink. 

7. A recording apparatus according to claim 5, 
wherein said recording means includes an electro- 
thermal converter for generating a thermal energy 
causing film boiling in the ink, as an element for 
generating energy utilized to discharge the ink. 

8. A recording apparatus comprising: 

a recording means for effecting a recording to a 
recording medium; 

a convey means for conveying the recording 
medium; 

a first discharge means disposed downstream 
of said recording means in a recording medium 
conveying direction adjacent thereto; 
a second discharge means disposed down- 
stream of said first discharge means in the 
recording medium conveying direction; 
first auxiliary discharge means and second 
auxiliary discharge means urged against said 
first discharge means or second discharge 
means, respectively, at a first position; 
a second position where said second dis- 
charge means and said first auxiliary discharge 
means are urged against each other; and 
a guide member for shifting said first auxiliary 
discharge means from the first position to the 
second position in a direction substantially par- 
allel to the recording medium conveying direc- 
tion; 

characterized by that a cover supported 
by said recording apparatus to be 
opened/closed relative thereto; and 
a holding means for rotatably holding said first 



and second auxiliary discharge means to be 
operated in synchronous with said cover. 

9. A recording apparatus according to claim 8, 
5 wherein each of said first and second auxiliary dis- 

charge means includes an urging force applying 
means to be urged against said first and second 
discharge means, independently. 

10 10. A recording apparatus according to claim 8 or 9, 
wherein said recording means is of type in which 
the recording to the recording medium is effected 
by discharging an ink. 

15 11. A recording apparatus according to claim 10, 
wherein each of said first and second auxiliary dis- 
charge means comprises a rotary members, 
respectively, and include corresponding cleaning 
means independently. 

20 

12. A recording apparatus according to claim 10, 
wherein said recording means includes an electro- 
thermal converter or generating a thermal energy 
causing film boiling in the ink as an element for gen- 

25 erating energy utilized to discharge the ink. 

13. A recording apparatus according to claim 11, 
wherein said recording means includes an electro- 
thermal converter for generating a thermal energy 

30 causing film boiling in the ink as an element for gen- 
erating energy utilized to discharge the ink. 

14. A recording apparatus comprising: 

35 a recording means for effecting a recording to a 

recording medium; 

a convey means for conveying the recording 
medium; 

a first discharge means disposed downstream 

40 of said recording means in a recording medium 

conveying direction adjacent thereto; 
a second discharge means disposed down- 
stream of said first discharge means in the 
recording medium conveying direction; 

45 first auxiliary discharge means and second 

auxiliary discharge means urged against said 
first discharge means and second discharge 
means, respectively, at a first position; 
a second position where said second dis- 

50 charge means and said first auxiliary discharge 

means are urged against each other; 
a guide member for shifting said first auxiliary 
discharge means from the first position to the 
second position in a direction substantially par- 

55 allel to the recording medium conveying direc- 

tion; 

a cover supported by the recording apparatus 

to be opened/closed relative thereto; and 

a holding means for rotatably holding said first 
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and second auxiliary discharge means to be 
operated in synchronous with said cover; 

characterized by that a metal frame on 
which said first and second discharge means 
and said convey means are rested is provided, 
so that said holding means and said metal 
frame are electrically connected to each other 
through said guide member both of in the first 
and second positions. 



w 



15. A recording apparatus according to claim 14, 
wherein each of said first and second auxiliary dis- 
charge means includes an urging force applying 
means to be urged against said first and second 
discharge means, independently. 15 

16. A recording apparatus according to claim 14 or 15, 
wherein said recording means is of type in which 
the recording to the recording medium is effected 

by discharging an ink. 20 

17. A recording apparatus according to claim 16, 
wherein each of said first and second auxiliary dis- 
charge means comprises a rotary member, respec- 
tively, and include corresponding cleaning means 25 
independently. 

18. A recording apparatus according to claim 16, 
wherein said recording means includes an electro- 
thermal converter for generating a thermal energy 30 
causing film boiling in the ink as an element for gen- 
erating energy utilized to discharge the ink. 

19. A recording apparatus according to claim 17, 
wherein said recording means includes an electro- 35 
thermal converter for generating a thermal energy 
causing film boiling in the ink as an element for gen- 
erating energy utilized to discharge the ink. 
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FIG. 1 
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FIG. 7 
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(54) Recording apparatus 

(57) The present invention provides a recording 
apparatus (1) in which the recording and conveyance of 
a recording medium can be effected regardless of a 
kind of recording medium such as a single sheet or a 
continuous sheet, in a condition that a cover (50) of the 
apparatus (1) is opened and electrical stability (ground- 
ing and the like) of elements driven in synchronous with 
the opening movement of the cover (50) can be ensured 
in the condition that the cover (50) is opened. 

To achieve this, the recording apparatus (1) 
includes first and second auxiliary discharge means 
(13a, 14a) urged against first and second discharge 
means (13,14) at a first position, and a second position 
where the first auxiliary discharge means (13a) is sub- 
stantially urged against the second discharge means 
(14). In both the first and second positions, electrical 
connection between a metal frame (2) and a holding 
means (26) for holding the first and second auxiliary dis- 
charge means (13a, 14a) can be ensured. 
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